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l. INTRODUCTION AND OVERVIEW

It seems clear that the year 2020 will mark a turning point for broadband in Arkansas.

At the time of writing, as for many years previously, large swaths of Arkansas have suffered from
inadequate access to the internéthis has long been felt to be increasingly unacceptablineas
proliferation of internetapplicationsover the past genett#on has led to a situation wher® lack
internet service is to be left out ahuch ofmodern life culturally and economicallfhe COVIH29
pandemic turned a smoldering grievance into an acute crisis.

But relief is in sight. An endgame for the digdadide is starting to emergédt depends, above all, on the

C// Q& wdzNIf S5AIAGIE hLILRNIdzyAde Cdzy R LINPINFYZI gAl
Broadband Office and other state agencies, by the US Department of Agriculture, and paostiely b

Starlink satellite internet service that is being spearheaded by SpaceX. If the promises of all these

programs are fulfilled, the digital divide will largely disappear over the next decade.

A. TheOnline Economy and ttgigital DividéBeforethe Pandenic
¢ KS LIKNIY a$sS aRA @ #iffeterit wags) lith&&ikrefeksdo gdagrépRic differences in
access to higlguality internet service. As society evolves in ways that make the internet increasingly
central to its operations and institutionsemg onthe wrong side of the&t RA 3 A (i ImkarsRA A RS ¢
deprivationboth of new conveniences, entertainments and opportunitegoyed by others, and of
some services once enjoyed that become unsustainable because the digital revolution deprives them of
a crtical mass of demandPrior to the pandemic, there was growing recognition that the digital divide
was a problem, but the pandemic added greatly to its urgency.

Home movie viewing may serve ais example of the creeping impoverishment that results from th

digital divide Twenty years ago, there were video rental stores where people could rent videos to watch
G K2YS® 2KSYy bSGFEtAE &aiGFNISR Ay GKS mobnas Al &K
transacted with Netflix through the internet. Latéetflix began streaming video, which is now its

dominant business model, and it competes with several other online video streaming services. At the
time of writing, it still provides DVD rentals by mail, as a premium service. Meanwhile, video rental

stores have largely disappeared, in the face of competition from Netflix and live streaming services.
Those with good internet connections can access far more video content more conveniently and cheaply
than they could in the age of video rental stores. Butsth@vhose internet connections are poor or

lacking have worse options for home video watching than they did before the internet came along. They
are victims of the digital divide.

I Y2NB dzZNBSyd SEFYLES 2F (GKS RAIAGIE RADGARS Ay O
Arkansas Democrabazette whichstopped its weekday print edition in 202The newspaper is still

publishing both online and through iPads specialigtdbuted to customers to help them read the

paper.But to read the newspaper this way requires some kind of internet access. Nationwide,

traditional print newspapers have struggled, as advertising revenues have shifted towards Google,
Facebook, and othernline media giants, and as a host of novel news sources enabled by the internet
O2YLISGS F2NI NBFRSNEQ GdSyiAaAz2yd ¢KIFyla G2 GKAa |
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connections can stay better informed than ever before, even as those withtarhiet service become
more out of touch, victims of the digital divid&s another example, people used to use phone books to
find people and businesses to call, but now they use the internet.

The internet has had more impact on some sectors than otlard,news and media have so far been
more affected than mosBefore the COVHR9 pandemic, three sectors where traditional britd-

mortar routines from the digital age were still dominant were (a) education, (b) health care, and (c)
employment. In eachase, there were online alternatives to traditional fatceface practices. There

was a rich array of online education options. Some consultations with doctors were conducted by
videoconference, and some people worked from home, telecommuting into a votfie¢ and

conducting meetings by phone or videoconference instead of physically commuting to a physical office
2NJ 20KSNJ 62N aAGSd . dzi adzOK LINF OGA0Sa NBLINBaSyidSR
employment, respectively. Mainstreamautice in education and health care, and mainstream
employment, made intermittent use of the internet, e.g., for setting appointments, sharing documents,
or looking up information, and eompletelack of internet access could be cripplingcause it impeda

these occasional but vital functions. But the comprehensive substitutes for traditional practices which
the internet offered were not widely adopted.

Shopping had been more heavily impacted, prior to the CaQ¥lpandemic, than education, health

care, al employment, without being thoroughly revolutionized. For years, baintkmortar stores

have faced formidable competition frome@mmerce. Some retail sectors, such as bookselling and
electronics, were more affected than others. Some retailers succunametlbankruptcies of retailers

were often blamed on-€ommerce but plenty of other retailers continued to do well. Before the

pandemic, ecommerce only accounted for 11% of refaflor some goods, such as clothing and fresh
produce, the irstore experi@ce provides crucial information to inform buyer decisions, wloiteother

goods, such as food products that require delicate handling or must be kept cold, home delivery involves
special logistical challenges that had impedetbenxmerce solutionskelatie to education, health care,

and jobs, shopping tends to be viewed as less of a governmental concern, and policy attitudes are more
laissezfaire. Nonetheless, lack of access to online shopping is a significant harm resulting from the
digital divide. Peodle without internet access enjoy fewer purchasing options and must cliisfy

fewer of their needs and/oget less value for their money.

In still other cases, the internet offered new experienfarswhich no practices before the digital age
provide cbse parallelsHumans have long socialized, hwtil the rise of MySpace, Facebook and
Twitter, the human race had never experienced anything closely resemtdirtigipation in modern

social mediaThere is a long tradition of publishinigut the ease ath speed with which texts can be
disseminated onlinewith no need for the traditional gatekeepers of the publishing industry, has led to a
new and unprecedented experience of fasced, manysided, operaccess and globalized

conversational engagement farhich history really provides no precedeiitumans have longeen in

the business of collecting and organizing and accessing knowledgthe ease with which a search
engine puts a vast array of human knowledge at the fingertips of anyone with a smaetjgho

something radically new in the world.

1 https://econlife.com/2020/02/exaggeratedetail-apocalypse/
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Ly &2 RI & @Rlen dookiSg\youwdmmore likely to look up a recipenline than to open a

cookbook? When singing, you are likely to look up song lyrics. Online research is likely to be the first
steptoFAEAY 3 dzLlJ GKS K2dza S 2 NJ OK 2Thcimeyhahasiosne a SS1 Sy RQa
leading arena of entrepreneurship and innovation, with certain new apps and websites serving as

cultural landmarks in much the way that certain new books or bands hrgubfst generationsThe

whole quality of modern lifthas become interwoven with the online worléind yet it is not available

everywhere. It depends on a physical infrastructure either of wires and cables, or else of wireless signals
traveling throughthd A N+ §Sas> (2 GNIyavYAld RFEGF G2 dzaSNEQ RSQJ.
of Arkansas, no company offers internet services adequate to enable full participation in the online

world.

B. What It Takes to Connect to the Online World
Internet connections vary in quality in ways that can be characterizesgtbgral network performance
YSGNRO&AD G{LISSRE 2NJ 6ol yRsARGKE YSI adNBa GKS aiil s
connection. Typically measured in megabits per second (Mhlps)the most commotinternet service
guality metric. Networks are frequently designed so that download speeds are faster than upload
speedsa [ 1Sy Oexé¢ I y2iKSNlmeshatatdkeor & ignadithJBBHRtE A a G KS
destination, if the amant of data to be transmitted is small. It is typically measured in milliseconds (ms).
Other standard network performance metrics include packet loss and.jitestwork connections also
differ in their reliability. And monthly data caps force some usevddrgo some datantensive uses of
the internet.

To simplify somewhat, the speed with which a file is fully transmitted is a function of bandwidth and
latency, with bandwidth mattering more in proportion to the size of the file. If the file is 1 megabyte
(MB) in size, it would take 200 ms to begin arrivamyd another8/25 seconds, or 320 milliseconds, to
finish arriving Altogether, the 1 MB file would be downloadedsi20 ms, or roughlpne-half of one
second. If the file is 1 gigabyte (GB) in siz@pitld still begin arrivingfter 200 ms but now it would

take 320 seconds, or a little more than five minytesfinish Movie files can be several gigabytes in
size so they can take a long time to download over a slow connectiatency is generallgds

important than bandwidth for purposes of downloading files, but can be critical for highly interactive
applications such as teleconferenciigline gaming, or editing documents in the cloud.

Not long ago, key stakeholders were arguing that interneineetions with a bandwidth of 10 Mbps

download and 1 Mbps upload (10 Mbps/1 Mbps or 10/1) were adequate to meet most needs. That

positionK I & 06S02YS dzy¥FraKA2yloftSs FyR GKS C// RSFAYA(A
connections that provide 25/3 or $ter. Yet the bandwidth actually required by popular internet

applications is still small enough that it is not easy to explain how a typical user would fully utilize even a

25/3 connection, much less the gigabit speed connections that some Arkansanadtags to, and far

more will gain accessto inthe nextfewyears Sa LISOA Lt t & Ay fA3IKG 2F. 0KS NB
Email, search engineand social media typically require negligible bandwidth. Music streaming

requires much less than 1 MbpSommon datantensive internet uses include teleconferencing and

2 hitps://www.foxnews.com/fooddrink/cookingsurveysaysamericansprefer-to-find-recipeson-socialmedia
rather-than-cookbooks
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video streaming, and might require 5 Mbps or a little more, but it would take multiple devices streaming
HD videos to exhaust a 25 Mbps connectionthe download side, though slow uplogoegds could

easily become a pain point for active users of video calfingerson skilled in making efficient use of
bandwidth might be very functional with a 10/1 connection.

But the evolution of the internet does not favor efficient use of bandwidthth connection speed of
the median internet user rises, producers of online content and applications feel less need to be
economical with bandwidthThe rise of cloud computing exemplifies the trend. If a user is richly
endowed with bandwidth, it makesegase for applications and documents to live in the cloud, where
they can be centrally maintaine&oftware developers have responded by making many programs more
cloud-dependent than in the pasihe growing dependence of a wide variety of applicationshen

cloud, in turn,makes offline personal computing less and less viable, in a way that most individual
computer users are helpless to preveS8bmetimedandwidth demand might escalatewithout

improving the user experience. Video advertisements on vegshardly viable when most connections
were slower, are now common. They are innocuous enough for users who have plenty of bandwidth,
but can slow down other online applications when bandwidth is limited. The 25/3 standard that has
recently become normate in broadband investment is geared towards meeting future as much as
present needsSome commentators expe@5/3, too, to become, in due course, insufficient to enable
normal use of the internetbut that is uncertain

How severe the digital divide d@emed to be depends on what bandwidth, latency and other properties
of internet connections are considered necessary. If low latency and 25/3 speeds are required, then
much of the state of Arkansas is underserved. But the reach of 10/1 service withtémey is greater,

and the whole state is notionally covered by satekigzvice with high latency, although the Broadband
Office has heard anecdotal reports of places where a satellite signhal cannot be received. Satellite
services are widely regarded msidequate, but it is not clear whether this perception is driven by
latency, by data caps and pricing, or by other factors such as reliability. (Satellite systems tend to
underperform in stormy weathef) But rather than settling such edge cases, thégyahomentum

currently seems to favor raising broadband speeds to 25/3 and beyond for as many users as possible,
using lowlatency broadband technologies such as fiber, cable, and fixed wireless.

C. Broadband anthe COVIEL9 Pandemic
Starting in March 2020, fage-face contact suddenly became dangerous. Anywhere that people from
different households mingled indoors was an opportunity for the respiratory transmission of the COVID
19 virus. State and local governments issued directiwesguidelines closing restaurants, schools,
barber shops, gyms, and many other establishments in a desperate effort to stop the spread, leaving
2yfte aSaaSyiaAalté odzaAiySaasSa LKeaAaolfte 2LSyd ! ySy
discombobuléing, with a prolonged toilet paper shortage grimly symbolizing the panic. But the internet
RARY QU oONBI{Z I yidwinipdrtaniedaR tReShgickbdne 6f2h2 dcondnyy and society, and
the key to resilience in the face of the pandemic.

During theCOVIBL9 pandemic, it became clearer than ever that broadband has become more of a
ySOSaaride (GKIy | fdzEdz2NE® . NRBFROFYRQA NRES -Ay LIS2 LI

3 https://www.satelliteinternet.com/resources/doesveatheraffectinternet/

6


https://www.satelliteinternet.com/resources/does-weather-affect-internet/

12 students relied on broadband to study and many people relied oadirand to work or shop safely.

For people in highisk demographics, such as the elderly, grocery shopping throwgimenerce and

delivery instead of a physical visit to the store might plausibly make the difference between life and
death. Telework was d¢ital in preserving livelihoods and keeping organizations running whiksten

O2ftft 02N GA2Y gl a dzyalFTSed® ! yR (St SYSRAOAYS ¢4l a |
hospitals where patients might breathe the same air as knowing or unkndMgbL9 sufferers and

get sick. Because of its role in facilitating distance education, telemedicine and telework, broadband was
approved as an allowable expenditure of the $1.25 billion CARES Act allocation that the state received,
and over $82 milliomi CARES Act funds were allocated to Arkansas Rural Connect broadband grant
projects, which are expected, by the beginning of 2021, to have brought broacizaeds to over

70,000 Arkansans who previously lacked it. The pandemic seems to have spurrazhwidatipush for
broadband deployment, and this investment will outlast the pandemic itself and leave a legacy of
greater connectivity in many communities in Arkansas and across the nation.

At the time of writing, vaccines have begun to be distributed h&we is good reason to hope that by
the end of 2021, the pandemic will be eliminated or at least greatly mitigated, anetdaieee
commerce and social interaction will be enjoying a recovery. If so, the great societal experiment in
virtualizing everythig will lose its urgency. But it will surely leave behind some habits, some
innovations,andsome lessons learneall tending to favor online ways of doing things. Policymakers
should expect there to be more telework, more telemedicine, more distance ¢iducand/or more e
commerce in 2022 or 2025 than there would have been without the CQ¥fandemic. Widespread
broadband will be critical for enabling citizens to take advantage of it.

D. The Big Push for Broadband
Broadband deployment would probably havecalerated in response to rising demand, even if
government had done nothing to encourageBut government all leveldhas responded.

¢KS C// Q& wdzNF £ S5AIAGEE hLILRNIdzyAdeé CdzyR LINRINIY
billion nationallyto serve over 5.2 million homes, including $424 million for over 200,000 locations in
Arkansas. Of these, 97% wilt, & bigift 1SPs fulfill their commitments, gain access to speeds of 1 Gbps
download/500 Mbps uploadOf course, such speeds are not avdiaio most Arkansans today. An

ironic future appears to be in store, wherelmanythousands of rural RDOF beneficiaries, after suffering

for years from inadequate internet service, will find themselves better connectedrtay oftheir

urban neighbors.

TheArkansas Rural Connect program, whatlhe time of writing haspent$86,883,834on broadband
grantssince the launch of the first round in April 2Q200stly using federal coronavirus relief funds,
shoulddeliverbroadbandaccesgo over70,000 Arkasanswho previouslylacked it starting from the

beginning of 2021The USDA ReConnect program also awarded $11.8 million for broadband projects in

LI NOHa 2F ! NJlFyalrad ''yR { LI OS:- Qa {0 NI Ay Jatedcs NDA OS
low-Earthorbit (LEO) satellite service.

INJFyala wdNIf /2yySOG O2YLX SySyida GdKS C// Qa w5hcC
While initially developed for a deployment timeline of two years or more, the ARC program was

repurposed by rule chrages early in 2020 to be responsive to the COGMI@mergency, and the

conditions placed on the use of federal CARES Act money required most ISPs receiving ARC awards to



complete deployment by December 2020. RDOF winners, by contrast, are allowed threkgdars

before any deployment is completed, and only need to serve all targeted locations by year six of the
program. Second, while the RDOF program generally excluded towns from patrticipation, Arkansas Rural
Connect awarded grants for towns as weltasal areas, and so was able to bring broadbancheoy
Arkansans living in areas thalso had poor internet access baere not eligible for RDOF support.

These multiple, simultaneous efforts to solve the digital divide overlap in ways that will s@éosogie
Arkansans multiple broadband options where they recently had none. In parts of Conway County, for
example, fiber service from the rural electric coop, subsidized by the FCC, will compete with fixed
wireless service subsidized by Arkansas Rural @treredhopefullyr 8 A y OS A0 Q& 3JI22R T2 NJ
have options also with LEQatellite service from Starlinlit the same time, some Arkansans may
continue to suffer from a deficiency of internet service for years to come. Stankityk in the best case,
solve the digital divide quickly, butig a technologicif novel venture that may underperform or suffer
setbacks. Arkansas Rural Connect projatisugh fast and impactful, ameachingonly a minoity of
unserved and underserved ArkansaAsd not only will some RDOF beneficiaries wait years before
RDOF winning ISPs are required to fulfill their promises, but some critics doubt whether all the winners
will be able to deliver on their promises at 4ll.

Still, thanks to RDOF, Starlink, and Arkansas Rural Connect, there is a plausible endgame to the digital
divide in Arkansas.

E. An Endgame in Sight for the Digital Divide in Arkansas
At the time of writing, it looks as if plans and commitments by ISPsuarently, or soon will be, in place
that will nearly eliminate the digital divide in Arkansas over the course of the next few years. This will
depend on most of the following happening:

1. Winners of the 2018 CAF Il auction will continue to carry out thegitayments as promised to
the FCC.

2. Winners of USDA ReConnect graams loanswill complete their deployments as promised.

3. Arkansas Rural Connect project footprints will get internet service from grant awardees, and will
continue to be served until at lea2030.

4. Fixedwireless companiethat won ARC grants will offer broadband service not only to residents
of their project footprints, as promised, but also to residents of surrounding areas, where the
companies have no obligations, because it makes busisesse to offer service throughout the
areas reached by their towers.

5. Lots of new fibetto-the-home broadband will be deployed by RDOF winners that are
identifiable as known, reputable companies doing business in Arkansas, such as rural electric
cooperatives, Windstream, Cox, and Southern Arkansas Telephone Company, using RDOF funds
and fulfilling RDOF obligations.

6. More new fiberto-the-home will be deployed by RDOF winners that are new to the state and/or
cannot be identified at the time of writing, becsel they are consortia with netnansparent
yIEYSaz yR GKS C// A& aitatt SyTF2NOAYy3I | aljdza Si
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known. These include Resound Networks, LLC; the NexTier Consortium; the Prospero Broadband
Consortium; and the SegneEgere Consortium.

7. SpaceX will launch a large fleet of t&arth orbit (LEO) satellites thsthouldprovide broadband
service at 100/10 speeds, with low latency, everywhere in the state.

b2d Fft 2F dKAa KIFa (2 KI LlXiagmpld &theiSRafligkServicNd | yal a Q&
highly effective and popular, it could solve the digital divide all by itself. But confidence that the digital
divide will be solved depends on most of the above being achieved. Most doubtful are (6).and (7)

It is agood thing that companies will soon, if everything proceeds as planned, make commitments to the

C// G2 ONRAyYy3I FAILOoAG &aLISSR AYISNYySi asSNBAOS (2 GK
But currently, little if anything is known abouttheXa.J- Yy A S&Q LI I ya 2NJ S@Sy GKSAN
Network LLC appears to be a fixed wireless provider based in the Texas Panhandle. The NexTier

Consortium may have something to do with the Geotzaged company NexTier Infrastructure

Solutions’ though NexTier does not seem to be a provider of retail internet service anywhere in the

United States, to judge from broadband maps provided by the FCC and BroadbandNow.com. And there
seems to be no information available online abodito the members ofhe Prospero Broadband

Consortium or the Segnem Egere Consortare®® h dzi 2F NBaLISOG F2NJ G6KS C/ /1 Q
Broadband Office has not attempted to make inquiries at this tigé.after the quiet period ends on

[check this] January 31, 202twill be critically important to find out who these providers are, and what

their plans are. The future digital divide in rural Arkansas depends heavily on them, as well as on the

rural electric coops and historic telcos that have stepped up to the RbB&lenge.

LF tfFy ! F2N Of 2 & degesds priNdipally gRD@FWinneRuilding aut ttmed® A BA RS
their obligations, wo Plan Bs also emerge from the RDOF auction.

CANRGZ 6KAES { LI OS-Qa byyc YA hdpprédpyate expendiuréos I NR K| &
universal service funds on an unproven technology, the award presumably makes it more likely that

{ LI OS: gAff &adzOOSSRd !'yR A0Qa (GKS ylFi{ida2NE 2F [9h a
residents of the linied territories that it won, but the whole country and even the whole world. LEO

satellites are not geostationary, so providing consistent service depends on having a whole fleet of LEO
satellites orbiting the Earth, so that one of them is always withia &if sight of groundbased receivers.

Once this system is established, it must cover not just a single target geography on the ground, but a
fIFNBS a6l 0K |G YAYAYdzYz 2F GKS 9 NIKQ& adzNFIF OSo
divertedto SpaceX, Arkansans benefit from the increased probability of Starlink internet service

succeeding.

Second, because the RDOF Phase | spend of $9.23 billion was much less than the $16 billion that had

been planned, the FCC has $6.23 billion more monepeadon RDOF PhaseRDOF Phase Il has not

0SSy aOKSRdzZ SR FyR ftAGGES A& 1y26y loz2dzi GKS C/ 1/
Gdzy RENESNIDSRE / Syadsa o0f20143s 6KAOK 6SNB LI NIf& o dz
0KSyaoSIKIWSRe [/ Syadza o0f2014aX 6AGK y2 Hpko ONRBIFROFYR?Z
seemingly easier task there was a correspondingly smaller budget of $4.4 billion. Now, if, as expected,

leftover Phase | money is allocated to Phase I, its budgetidie almost $11.2 billion, which, if

anything, seems like more money than is needed if RDOF Phase | is entirely successful in realizing the

5 https://nextieris.com/
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deployment commitments to emerge from the auction. But if, as seems likely, RDOF Phase | does not
meet all its obgctives, then RDOF Phase Il should be well positioned to remedy the deficiencies of Phase
I, if the FCC uses its resources skillfully, possibly including learning from any mistakes that time may
reveal it has made in Phaséne advantage thaRDORPhasdl will likelyenjoy, relative to Phase |, is

better data. The widely criticized Form 477 data, which relies on Census blocks as the geographical
atoms of maps, is expected to be replaced by new data sources that builds from the address level and
represens coverage as polygons.

The state of Arkansas should be prepared to monitor RDOF winners closely and, if it appears that a
solution to the digital divide is not on triacto advocate strongly and intelligengy the FC@or the
interests of any rural comunities in the state that still do not seem to béle to count orgetting high
speed internet service in the coming years.

.  THE COMPETITIVE LANDSCAPE OF BROADBAND IN ARKANSAZS

The competitive landscape for broadband in Arkansas is complex, with many providers competing yet, at
the same time, relatively little consumer choice for many to most of the Arkansans fortunate enough to
have access to broadband at all, even as a subistaninority of Arkansans have very inadequate

access to internet service. Most broadband provision still depends on legacy infrastructure that was
installed for other purposes, especially cable TV and telephony. However, ongoing investment is
increasing lhe role of fiber optic and fixed wireless intern€able, DSL, and fiber internet are all

naturally monopolistic technologies, in which competition at the address by address level tends to be
inefficiently duplicative and competitively unsustainable. Wheompetition exists, it is generally
amongtechnologies, e.g., fiber vs. cable or fixed wireless vs. DSL, rather than between providers using
the same technology. The most general and persistent pattern in broadband supply is that more options
and/or higter speeds are available in areas of higher population density, but the pattern applies very
imperfectly, in large part because the broadband competitive landscape has been heavily affected by
government programs, regulations and subsidies. A lot of investrnas occurred, and it accelerated in
2020, but great inequities remain.

A. Coverage and Competition
Some Arkansans have access to very fast internet. In much of Northwest Arkansas, the Little Rock metro
area, Jonesboro and Fort Smith, as well as in samte cural parts of northern, western, and
southwestern Arkansas, internet connections are available at speeds of one gigabit per second, which is
so fast that hardly any applications exist capable of fully utilizing them. Of course, not all who have
acces to gigabit speed broadband choose to subscribe. In other good news, most of the statety area
and a much larger share by populatiohas at least some sort of internet connectivity available in
additionto satellit€ ¢ KA OK A a 2 YA(GKRalatkereymh&dut of parseNihy2 NI S R
Arkansans lack access to speeds that are satisfactory for modern internet use. Figure 1 shows the top
download speeds available statewide, including two speed tieisMbps and 3 Mbps, which are
omitted becaise they fall so far short of adequacy.
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Figurel: Maximum internet speed available, by Census block (Source: FCC Form 477, December 2019)

91-150

151-400 151-400
401-700 401-700
701-1000 701-1000

Figure 2 focuses on the 10/1 speed tier and shows both availability and competitiorwyhieh

indicating no 10/1 service available, light blue indicating availability but only one provider, and a darker
shade of blue indicating competition, that is, two or more providers offering 10/1 service. Relative to the
map of maximum speeds, it show<learer urban advantage, although Pine Bluff is at a disadvantage,
and substantial parts of rural northeast Arkansas do well by this measure.
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Figure2: Availability and competition at the 10/1 speed t{8ource: FCC Form 477¢c&maber 2019)
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The urban advantage shows up more clearly in Figure 3, which displays availability and competition at
the 25/3 speedtieE 2 NJ a6 NB | Ro I y R £ . White infEi§uFer3igriifigs thatdho 26/& S  C/ /
service was available, while light bluagain, signifies availability, and darker blue, competition. Figure 3
suggests that many to most residents of the Little Rock area, urban Northwest Arkansas, Fort Smith, Hot
Springs, Jonesboro, and Texarkana, though not Pine Bluff, enjoy multiple brabgdioviders, while

very few Arkansas living outside these cities do.
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Figure3: Availability and competition at the 25/3 speed t{8ource: FCC Form 477, December 2019)
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In general, the advantage of urban over rural areas wépect to broadband access is one of the
major, longstanding patterns in broadband, driven by fundamental cost structures that make
broadband far cheaper to deploy per home in areas of high population deNsityhe picture has been
complicated by som communityoriented companies and a lot of government subsidies, which have
delivered ultrafast broadband to some rural areas while leaving others behind.

Figure 4 shows the number of ISPs offering 10/1 internet or faster, by county. This is less directly

NEf SOFyild (2 K2dzaSK2f Raz aAyOS |ye 3IAedgwhée dza SK2f R
elsein the county but not at its specific addresaviever, ISPs that operate nearby pose a competitive

threat because they might expand, so they might provide a form of competitive discipline nonetheless.
Broadband competition is most intense in central Arkansas, Benton County and Craighead County, while
mountainous areas and the Delta enjoy less competition.
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Figured: Number of ISPs offering 10/1 service or faster, by county (Source: FCC Form 477, December 2019)
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Again, the urban advantage is more striking at the 25/3 speed tier, with much more broadband
competition in the Little Rock area and Benton County, even relative to smaller cities like Jonesboro and
Fort Smith. Yeit should also be noted that all countiesArkansas have at least two broadband

providers claiming to offer 25/3 service somewhere in the county. So a solution to the broadband
coverage gap may not require new ISPs to enter these counties, but could involve incumbent ISPs
upgrading and buildingut.
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Figure5: Number of ISPs offering 25/3 service or faster, by county (Source: FCC Form 477, December 2019)
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Figure 6 shows the same metric as Figure 5, number of broadband providers by county, but nationally,
rather than fa just Arkansas. Note that the scale is different: the statewide maps top code at 10 (in fact
the metric ranges up to 13), whereas the national map top codes at 20. Arkansas is not severely
disadvantaged by this metric, comparing favorably not only to sother southern rural states like

Kentucky and Mississippi, balso to some eastern seaboard states. But the Midwest is a hotspot for
broadband competition, as is Texas, and Arkansas tends to have fewer broadband providers per county
than many neighboringnd nearby states to its north and west.
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Figure6: Number of competitors offering 25/3, by county (Source: FCC Form 477, December 2019)
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measures of overall broadband coverage, and dead last for some, including the share with access to

25/3 broadband, the share with access to 25/3 broadbandiftwo or more providers, and the share

with access to broadband at 100 Mbps or faster. But Arkansas does enjoy a reasonably large number of

ISPs operating in the state, which may be an asset in getting the population served.

B. ISPs and Maximum Speedslbghnoloy
There are six major technologies by which people access the internet: fiber optic, cable, DSL, fixed
wireless, satellite, and mobile wireless/mobile data. This section focuses on the first four technologies in
turn. In generalnatural monopolyis an important concept in the broadband industry, because some of
the technologies by which broadband is provided have naturally monopolistic tendencies. Natural
monopoly occurs when high fixed costs make it inefficient and competitively unsustainatherferto
be more than one provider. Public utilities like telephony and electricity have long been recognized as
naturally monopolistic, and longtanding public policies are adapted to this reality, tolerating an
unusual degree of market dominance whitmuiring in return some combination of universal service
and consumefriendly pricingBroadbandoer seis not well described as a natural monopoly and is not
heavily regulated. But telephony, cable TV, and electricity are naturally monopolistic ancegb\sr
corresponding regulations appropriate to these tangent business spaces. Most internet service is
provided by companies whose origins are in these secfod.the naturally monopolistic character of
internet servicefor each technologwill be evidet in the maps that follow.
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telephone wireslts statewide availability by ISP and maximum offered speed is shown in Fidinmes.
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developed irthe 1980s, andt improved on dialp internet connections by adding Digital Subscriber

Line Access Multiplexe(BSLAMshat split voice from data traffic so that people can use the same

phone lines for voice calls and internet access simultaneousieraral, DSL inherently offers less
bandwidth than the other major copper technology, cable. But the legacy network used by DSL, the
landline telephone system, has a larger reach than the legacy network that cable relies on, the cable TV
system, so DSLawailable in many areas where cable is not.

Figure7: DSL availability, by ISP and maximum offered speed (Source: FCC Form 477 data, December 2019)

DSL service is available in much of rural Arkansas, though by no means everyvditme fals short of
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slower 10/1 speed tier, while in other placessdtisfies the 25 Mbps desideratum but falls slightly short

on upload speeds, thus achieving only 25/2. It has become unavailable in some urban areas, such as

west Little Rock, because it struggles to compete with alternatives such as cable and fiber.

Notably absent from Figure 7 are any substantial grey, black, or striped areas. Such areas would
represent competitive supply of DSL, not necessarily at the address level but at least within the same
Census blocks. That this hardly ever occurs is powerluliyrétive of the natural monopoly character of
DSL internet service.

Cable internet service transmits data using the same copper wires used by cable TV networks. It is
32YSUAYSa Ol t-0ISRt $Ke@dINAIRIzZFI 0SMA T S OWIEISNIE O 10d (O KA &z
provided by fiber optic backbone and/or middle mile connections with greater speed and capacity.

Nationally, and in most Arkansas urban areas, it has for some time enjoyed a dominant market position,
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